An assay for exogenous sources of purified MurG, enabled by the complementation of Escherichia coli murG(Ts) by the Mycobacterium tuberculosis homologue.
The Mycobacterium tuberculosis murG gene, Rv2153, was expressed in Escherichia coli murG(Ts) strain OV58 on a plasmid under the control of the arabinose-inducible araBAD promoter. Mycobacterium tuberculosis murG rescued the growth of E. coli murG(Ts) at the nonpermissive temperature: transformants were only obtained in the presence of 0.2% arabinose at 42 °C, and their growth rate was dependent on arabinose concentrations. However, no MurG activity was detected in membranes from the transformant grown in arabinose at 42 °C, while MraY activity was normal. This observation led to the development of a membrane-based scintillation proximity assay for exogenous sources of MurG. Addition of purified E. coli MurG resulted in the reconstitution of MurG and peptidoglycan synthesis in these membranes. MurG is an attractive target for drug discovery, but assays to measure the activity of purified MurG are challenging. This presents an easy method to measure the activity of exogenous sources of MurG for structure-activity studies of mutant MurG proteins. It can also be used to compare the activity of, or effect of inhibitors on, MurG from other bacterial species.